Introduction
A large number of fish stocks are overexploited in Mediterranean multi-specific fisheries, and reductions of fishing mortality on these stocks are often recommended (FAO, 2011) . Fishing mortality is normally reduced through effort reductions, which can mainly be done by decreasing the number of vessels or the fishing days. The adoption of closed fishing seasons is one of the simplest measures used in the management of fisheries. Closure means a complete cessation of fishing activity for a certain period, which results in a reduction of annual effort (Lleonart and Franquesa, 1999) . This management strategy is mainly based on effort control which reduces fishing intensity and protects target stock from mortality at a specific stage of the life history, i.e. when a species aggregates in an area or in a specific season to spawn (Horwood et al., 1998; Dinmore et al., 2003) . This approach also can help repro-ductive success and support recruitment (Arendse et al., 2007) . However, it is well-known that in multi-species fisheries, such as the Mediterranean Sea, there are many target species with different recruitment and reproduction periods. Consequently, a particular period may help the recruitment or the reproduction of certain species and not others (Lleonart and Franquesa, 1999) . Therefore, in Mediterranean multi-specific fisheries, the adoption of closure, in some cases, is based on economic purposes in agreement with fishermen (Lleonart and Franquesa, 1999) .
From an economic perspective, a temporary/seasonal closure may have short-term benefits to fishermen: (i) the reduction of operating costs; (ii) financial compensation arising from the recovery of stocks where fishing has ceased; and (iii) compensation subsidies (if the administration funds the closure) (Lleonart and Franquesa, 1999) . However, ceasing the fleet for long periods (e.g., monthly closure) results in serious logistical and economic problems, namely: (i) fishermen unemployment during the closure period; (ii) "border effect" the result of imbalances between the fleet activity belonging to adjacent ports without closure (Lleonart and Franquesa, 1999) ; (iii) the market for some luxury species becoming devoid of highly appreciated local products (Guillen and http://dx.doi.org/10.1016/j.fishres.2015.07.027 0165-7836/© 2015 Elsevier B.V. All rights reserved. Maynou, 2014) ; (iv) imbalances in market price due to the irregular supply of fish to the market (Guerra-Sierra and Sánchez-Lizaso, 1998) ; and (v) rise in administration cost in the form of state subsidies.
Closure in Mediterranean multi-specific fisheries have a little biological rationale because it is very difficult to adjust the closure to reproductive periods of many target species (Table 1) (Lleonart and Franquesa, 1999) ; also it generates some logistic problems (Guerra-Sierra and Sánchez-Lizaso, 1998; Lleonart and Franquesa, 1999; Guillen and Maynou, 2014) . The closures are not intended to protect spawning stock at a vulnerable point in their life cycle, thereby enhancing the probability of sustaining recruitment; rather, they are adapted generally for economic purposes and reducing effort intensity. Closures can be justified in multi-specific fisheries if it results in substantial biological or economic benefits, other than effort reduction. These benefits can be seen by increases in landings (e.g., in kg or in first sale price) that compensate some of the previously mentioned problems. Otherwise, effort reduction can be achieved by adopting other less-problematic management measures rather than closure, i.e., reduction of fishing days or hours.
Temporary/seasonal closures are widely studied in many fisheries throughout the world (e.g., Ye, 1998; Pipitone et al., 2000; Arendse et al., 2007; Shih et al., 2009) . For instance, in the Gulf of Castellammare (NW Sicily, Mediterranean Sea), Pipitone et al. (2000) addressed that temporary closure based on year-round trawling bans, may prove useful especially for multispecies and multigear artisanal fisheries. Studies in the Western Mediterranean are limited to ecological effect on epibenthic communities (Demestre et al., 2008) and on catch composition in the Catalan Sea (Sánchez et al., 2007) . In the Adriatic and the Catalan Seas, Demestre et al. (2008) reported a decrease of epibenthic faunal abundance with the resumption of fishing activity after the closure at both fishing grounds. Further in both Seas, the species composition of both the retained and discarded fractions was analysed by Sánchez et al. (2007) , where in both fishing grounds the retained fraction was slightly higher in the high fishing intensity periods than in the low intensity ones. Thereby the effectiveness of specific temporary/seasonal closures as the most applied management measure for multi-specific fisheries should be rigorously evaluated in both biological and economic terms using long-term landings data. In addition, there are many target species with different recruitment and reproduction periods; thus the timing of the closure should be taken into account as suitable timing may or may not benefit particular species.
The aim of this work was to determine the effect of seasonal closure in biological (total landings and landings of target species) and economic (ex-vessel prices "first sale price" of target species) terms, in a commercial Spanish trawling fishery. The data were derived from two representative fishing ports (Dénia and La Vila Joiosa) in the Western Mediterranean.
Material and methods

Study area
This study was conducted in two ports, Dénia and La Vila Joiosa, located in the Southwestern Mediterranean Sea off the coast of Spain (Fig. 1 ). Along the gulf of Alicante, there are 12 fishing ports that have traditionally been important fishing activity locations. According to the number of trawlers, these two ports represent about 41% of the total trawlers operating on the Alicante coast (BOE, 2013) . They can be considered quite representative of this area, given the similarity of the characteristics of the trawlers, and also have features similar to those operating in other areas of the Western Mediterranean (Samy-Kamal et al., 2014). The Mediterranean trawl fishery in Spain is an input-controlled fishery, where effort is controlled by limiting the time at sea: fishing is permitted for 12 h/day from Monday to Friday, stopping the fishing activity completely on weekends (Maynou et al., 2006) . The fishing activity is ceased normally for one month per year as seasonal closures, alternating the North ports (e.g., Dénia) with the south ports (e.g., La Vila Joiosa) to avoid the closure of the whole gulf at once (Table 2) . The species Mullus spp. (Linnaeus, 1758), Merluccius merluccius (Linnaeus, 1758), Nephrops norvegicus (Linnaeus, 1758) and Aristeus antennatus (Risso, 1816) are the most targeted by fishermen and accounted for almost 60% of the total income and 24% of the total weight in the fishery (Samy-Kamal et al., 2014 , 2015a . In regards to stocks, in general, the Mediterranean and Black Sea had 33% of assessed stocks fully exploited, while the great bulk (50%) overexploited (FAO, 2011) . Almost all demersal fish and crustaceans stocks assessed were classified as overexploited including the four target species studied herein (FAO, 2011).
Data collection
Two different data sets were used, one for each port. Data records of daily auctions were obtained from the fishing guild of each port for 10 years (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) . For each fishing day, data on species landing weight (kg) and its first sale value (D ) were available by vessel. Sale value (revenue) is the result of quantity landed (kg) and ex-vessel fish price (price obtained by fishers per kg of landed fish). The sale value (D ) of each target species was divided by its landings (kg) to calculate the first sale price per kg (ex-vessel fish price). Vessels with sporadic landings events (less than 3 years, and less than 3 months/year) within the ports were excluded from the analysis, considering only those vessels registered in the studied ports (home port) to avoid possible biases in the data. Most of the included vessels have had activity throughout the considered period. The total number of collected samples (vessel/day) was 102,187 fishing days. Technical characteristics of vessels within the analysis were obtained from the Census of Fleet Operations of the General Secretariat of Maritime Fisheries of Spain (BOE, 2013) . Over the 10 years studied, a total of 93 different fishing vessels were listed in the official fleet register of Dénia and La Vila Joiosa (34 and 59 vessels, respectively). The bulk of the fleet is composed of vessels up to 23-25 m length, 40-80 GT, 40-60 GRT and 200-400 registered HP (Samy-Kamal et al., 2014) .
Data standardization
For multi-specific fisheries, a preliminary analysis of the fishing tactics in the fishery is essential to clearly determine the real effort directed at the species under study (Maynou et al., 2003) . Four principal métiers, Red mullet, European hake, Norway lobster and Red shrimp, were identified based on catch profiles and the main target species, using the multivariate analysis: cluster, nMDS and SIMPER (Samy-Kamal et al., 2014 , 2015a . Catch rates were standardized to separate that large percentage of the variability of data not directly attributable to variations in abundance. To standardize the catch per unit effort (CPUE), generalized linear models (GLM) were used (Maynou et al., 2003; Maunder and Punt, 2004; Murawski et al., 2005) . A minimum threshold of effort by vessel of 100 fishing days per year was considered; also, a selection of vessels operating in the fishery for more than 4 years was carried out with the intention of standardizing CPUE data from vessels that would be representative of the fishery. Once the selection of representative vessels was undertaken, a data matrix by métier was constructed with the variables required for analysis. The initial set of explanatory variables considered was: temporal variables (Year and Month) to capture temporal variations; technical variables (vessel's total length "TL" and gross tonnage "GT") to Table 1 Spawning (gray cells) periods of the main target species: Mullus spp. Merluccius merluccius, Nephrops norvegicus and Aristeus antennatus by month.
Target species January February March April May June July August September October November December Reference
Mullus spp. (Relini et al., 1999; Voliani, 1999; Sieli et al., 2011 Sieli et al., 2011 ) Merluccius merluccius (Martin et al., 1999; Martin et al., 1999 ) Nephrops norvegicus (Sardà, 1991 ) Aristeus antennatus (Demestre, 1995; García Rodríguez and Esteban, 1999) (Goñi et al., 1999) , while others have used the "individual Vessel" factor (Maynou et al., 2003; Sbrana et al., 2003) . In the Mediterranean small and medium-scale fisheries, the experience and skills of the fishermen determine and influence the result of fishing operations. This fact justifies that it is more appropriate to include the factor "individual Vessel" in the models separately, rather than grouped into categories (Maunder and Punt, 2004) . The "individual Vessel" factor includes other factors that are not directly related to the technical characteristics of the vessels, but that may influence catch rates (Maynou et al., 2003) . The initial model applied contains all factors, considering
Year, Month and Vessel as factor, while TL and GT as variables:
The GLM was conducted on the total CPUE (kg · vessel −1 · day −1 ) as well as the CPUE of each target species (Mullus spp., M. merluccius, N. norvegicus and A. antennatus) in their respective métier. When the data was asymmetric, log transformation was made to correct the extreme data and the constant K was added to the catch rate to account for zero observation, where: K is 10% of the mean CPUE. For each case, i.e., total CPUE and by each target species, the best model were fitted with a stepwise selection procedure by exact Akaike Information Criterion (AIC; Akaike, 1974) , and factors that were not significant were eliminated from the model. The AIC determines between adding or excluding each variable, creating a balance between the variability explained by each factor and the degrees of freedom introduced in the model (Akaike, 1974) . After the models were fitted, the significance of each factor was analysed using F-values. Finally, we derived calibration coefficients by back-transforming the parameter estimates (Quinn and Deriso, 1999) and transformed CPUE data by dividing the raw CPUE by the appropriate coefficient.
Analysis of variance
To analyse the biological and economic effect of closure at the home/closed port, data of five years, where the closure occurred in early and late summer, were selected for the analysis (Table 2) , in which two weeks before and two weeks after the closure were used. For the economic effect at the neighbour/open port, two weeks before, two weeks during and two weeks after the closure data were compared. Analysis of Variance (ANOVA) was used to test for significant differences in total standardized CPUE (kg · vessel −1 · day −1 ) and standardized CPUE of target species by métier (biological effect), and first sale price of target species (euro · kg −1 ) at home and neighbour/open port (economic effect) (Underwood, 1997) . The experimental design for the biological analysis consisted of three factors: Closure (fixed); Season (fixed and orthogonal); and
Year (random and orthogonal). The same experimental design was used for the economic analysis, replacing the factor Season by the factor Port. An even numbers of samples were randomly selected to maintain balanced data within each level of the factors considered in the experimental design. However, métiers are known to exhibit seasonality, in many occasions "disappearing" in some years (during the studied two weeks before and after the closure). Therefore, levels number of factor Year and minimum samples used to balance the model varied (Table 3 ). The temporal factor Year was considered as orthogonal to separate the interannual variations from the effect of the closure. Factor Season was used to separate the effect of season from closure, while factor Port accounted for the relation between both ports and first sale price of target species. When the ANOVA F-test was significant, post hoc analyses were conducted using Student-Newman-Keuls (SNK) multiple comparisons (Underwood, 1981) . Before ANOVA analysis, Cochran's test was used to test for homogeneity of variance (Cochran, 1951) . When significant heterogeneity was found, the data were transformed by √ x + 1 or ln(x + 1). When transformations did not remove heterogeneity, analyses were performed on the untransformed data, with the F-test ˛-value set at 0.01 (Tables 5 and 6) , since ANOVA is more restricted to departures from this assumption, especially when the design is balanced and contains a large number of samples/treatments (Underwood, 1997) . All analysis (ANOVA and GLM) were conducted by R statistical computing software (R Development Core Team, 2010) and the R's package GAD (Sandrini-Neto and Camargo, 2011).
Results
Data standardization
The GLMs were able to separate the percentage of data variability that do not account for abundance. The variability explained by the model were between 27.51% and 55.20% for total CPUE and target species CPUE of Red mullet, European hake and Norway lob- ster métiers (Table 4 ). The factor Vessel contributed to separate the highest percentage of deviance in CPUE in most cases (e.g. 38.30% for M. merluccius CPUE). In addition, factors Month and Year also were highly significant in most cases (e.g., 15% for Norway lobster CPUE), which clearly captured the temporal variability in the catchability of the target species. In contrast, the explained variance in Red shrimp métier was about 23 to 33% (Table 4 ). This suggests that factors other than the used variables cause most of the variability within the CPUE data. In this métier, technical factors as well as Vessel account for the most (i.e., 31% for the total CPUE) of the explained variability. The models within the last 5 AIC values of the best model, in each case, are reported in Appendix A. Also the resulting coeffecients used for standardization are reported in Appendices B and C.
Biological effect
In general, trends in CPUEs were higher after the closure, except for the Red shrimp métier. For total landings and Mullus spp. of Red mullet métier, significant higher CPUEs were observed after Table 3 Number of samples and levels per factor used in analysis of variance (ANOVA). Dash (-) indicates that the factor was not used in the analysis, because of the lack of data to balance the model. the closure in both seasons, early and late summer ( Fig. 2a and b) ( Table 5 ). Slightly increasing trends of CPUEs were observed after the closure in total landings and M. merluccius of European hake métier, in both seasons ( Fig. 2c and d) . For total landings, significant interannual variations were detected, while no effects were observed for the closure (Table 6 ). M. merluccius CPUE showed significant two-way interactions between Closure and Year, as well as between For Norway lobster métier, clear increasing trends were observed after the closure at both total and target species levels ( Fig. 2e and f ), but this difference was only significant for total landings (Table 6) .
On the contrary, decreasing trends of CPUEs in Red shrimp métier were observed after the closure mainly in early summer (Fig. 2g and h) . At species level, A. antennatus CPUEs significantly decreased after the closure in both seasons (Table 6 ). For the total landings the two-way interaction between Closure and Season was significant (Table 6 ). In SNK comparisons, significant lower CPUEs were obtained after the closure in early summer, while CPUEs in late summer were similar before and after the closure.
Economic effect
For the first sale price of Mullus spp. at the home/closed port, a slight decrease was observed in Dénia in contrast to a slight increase in La Vila Joiosa (Fig. 3a) . In ANOVAs, the two-way interaction of Closure and Port was significant (Table 5 ). In SNK comparisons, price decreased significantly after the closure in Dénia, while no differences were detected in La Vila Joiosa. At neighbour/open port, a decreasing trend was observed by the closure at both ports (Fig. 3b) . In ANOVAs, the three-way interaction was significant (Table 5) , where the price in La Vila Joiosa was significantly higher before the closure (in Dénia) than during and after the closure in the 3 years studied (Fig. 3b) . In Dénia, the same differences were detected but only in 2010. Results of analysis of variance (ANOVA) with 2 factors (C: closure; S: season) for biologic effect (the total CPUE of Red mullet métier and Mullus spp. CPUE). With 2 factors (C: closure; P: port) for economic effect (price at home/closed port) and with 3 factors (C: closure; P: port; Yr: year) for price at neighbour/open port. Df: degrees of freedom; MS: mean square; F: F value.
Red mullet métier
Total landings
Mullus spp. For M. merluccius, home/closed port prices showed a small reduction after the closure in Dénia and similar prices in La Vila Joiosa (Fig. 3c ). ANOVAs indicated that the interaction between Closure and Year was significant (Table 6) , showing higher price before the closure only in 2006. Inter-annual variation was detected as the interaction between Port and Year was also significant. At neighbour/open port, slight increase of prices was observed in Dénia during the closure in La Vila Joiosa and vice versa (Fig. 3d) , although ANOVA did not show any significant differences (Table 6) .
Sources of variation
For N. norvegicus, at home/closed port, similar mean prices were observed in Dénia before and after the closure, in contrast to a slight decrease in La Vila Joiosa (Fig. 3e ). In ANOVAs, the three-way interaction was significant (Table 6 ). Mean prices were significantly higher in Dénia before the closure only in 2007 and 2010, while in La Vila Joiosa, such differences were not significant ( Fig. 3e) . At neighbour/open port, higher mean price in Dénia was observed during the closure in La Vila Joiosa (Fig. 3f) . The opposite was evident in La Vila Joiosa, as prices decreased during the closure in Dénia. No effect was detected in ANOVA for closure or port, while inter-annual significant differences were present (Table 6) .
Finally for A. antennatus, at home/closed port, a clear price reduction was observed in Dénia after the closure, while a small increase was observed in La Vila Joiosa (Fig. 3g ). In ANOVAs, there were significant two-way interactions between Closure and Year, as well as between Closure and Port (Table 6 ). Three years showed significant lower mean price after the closure. Price also decreased after the closure in Dénia, while no significant differences were detected in La Vila Joiosa (Fig. 3g) . At neighbour/open port, a clear higher mean price in Dénia was observed during the closure in La Vila Joiosa (Fig. 3h) , while a small decreasing trend was detected in La Vila Joiosa. The three-way interaction was significant (Table 6) . Higher mean price in Dénia was observed during, after and before the closure in La Vila Joiosa, in all years (Fig. 3h ). However, prices in La Vila Joiosa did not show any effect by the closure in Dénia.
Discussion
The resumption of fishing activity, in both study ports, did not always result in higher CPUE after the closure. Generally, increasing trends were observed in Red mullet, European hake and Norway lobster métiers at both total and target species CPUEs. However, the statistical analysis revealed significant differences only for total landings and Mullus spp. CPUE of Red mullet métier, M. merluccius CPUE (in two years) and the total landings of Norway lobster métier. On the contrary, Red shrimp métier showed a negative effect of significantly lower CPUE at both total landings (in early summer) and A. antennatus CPUE. In economic terms, market prices of the main target species have decreased or shown no changes after the closure at home/closed and neighbour/open ports. The only exception was the increased A. antennatus price in Dénia during the closure in La Vila Joiosa.
Standardized catch rates assumes that the total length, gross tonnage and individual vessel were able to separate a large percentage of the variability of the data that not directly attributable to variations in abundance. While the year, month and vessel mainly explained the total variance percentages ranging between 23% (in the case of Red shrimp metier) and 55% (in European hake metier). Nevertheless, these percentages are very high despite considering daily CPUE data instead of monthly average. The percentages obtained by the models reflect the suitability of the selected factors. One way to decrease the variability of the data, and therefore increase the variability explained by the model, is to aggregate the data on a temporary basis; for example, monthly (Goñi et al., 1999; Maynou et al., 2003) . For our case of study, such aggregation was not useful because we wanted to see differences in CPUE to the lower time scale, so we decided to keep the analysis on daily basis. More research is needed on individual species, fishing technology, and the environment to determine what factors are most influential in determining CPUE. Mahévas et al. (2011) observed that the Table 6 Analysis of variance (ANOVA) results with 3 factors (C: closure; S: season; Yr: year) for biologic effect (total CPUE by métier and target species CPUE), and with 3 factors (C: closure; P: port; Yr: year) for economic effect (the first sale price at home/closed and neighbour/open ports) of the target species Merluccius merluccius, Nephrops norvegicus and Aristeus antennatus. Df: degrees of freedom; MS: mean square; F: F value. importance of the skipper/crew experience effect is weaker than the technical effect of the vessel and its gear. Also reported that, other information (e.g. length of headline, weight of otter boards, or type of groundrope) should be taken into account to improve the modelled relationships between CPUE and the variables that measure relative fishing power (Mahévas et al., 2011) . Other factors such as the swept area, doors open, travelled distance, gear depth may greatly influence catch rates. However, we did not have these data, so it could not be included.
Sources of variation
Fishing closures during spawning season can most likely reduce fishing mortality if the spawning stock is more aggregated during the spawning season than at any other time of the year; however, in a multi-specific fishery, this not the case of all target species. The spawning seasons of the four main target species are summarized in Table 1 . Adjusting the closure to benefit all target species in multi-specific fisheries is difficult. Changes were observed in the CPUE of three main target species, as Mullus spp. and M. merluccius increased after the closure, while A. antennatus decreased. A rise in total landings of Red mullet and Norway lobster métiers has been also observed. The European hake M. merluccius repre-sents a spawning period extending almost throughout the year that is interpreted as an adaptive strategy to maximize the survival of early life cycle stages (Martin et al., 1999; Domínguez-Petit et al., 2008) . This large-scale spawning period has favoured the observed benefits. The reproduction of Red mullet Mullus spp. (both Mullus barbatus and Mullus surmuletus) in the western Mediterranean occurs mainly between spring and summer, almost exclusively from May to July (Relini et al., 1999; Voliani, 1999; Sieli et al., 2011) which also has favoured the observed increase. In contrast, the spawning period of A. antennatus occurs between the months of May to October, but is more intense in July and August (Demestre, 1995; García Rodríguez and Esteban, 1999) . Although the spawning period concurs with the closure in early summer, decreased catches have been observed.
Moreover, a short closure period (one month) cannot substantially raise biomass due to an increase of the abundance of individuals; while it could be solely due to the increase of fish weight. An explanation of the increased CPUE after one month of closure is linked to rapid-growing species, observed in Mullus spp., M. merluccius (Piñeiro and Sainza, 2003) and total landings of Norway lobster métier, where species such as Micromesistius poutassou and Phycis blennoides are abundant (Samy-Kamal et al., 2014) . But these closures are too short to affect benthic communities, where these processes, recruitment and growth take place much more slowly (Demestre et al., 2008) . From another perspective, Bas (2006) argued that the effect of closure, reflected in an increase of catches following resumption of the activity, is more likely due to species' behavior. The absence of fishing activity changes the species' behavior to move around freely, thus occupying more places, having previously been accustomed to escaping into marginal places during the fishing activity (Bas, 2006) . After reopening the fishery, it is likely these species are more susceptible to being caught. This is more evident in limited fisheries, such as continental-shelf métiers, especially for fishes (e.g., Mullus spp. and M. merluccius) as they are more mobile than benthic communities which could be another explanation of the results obtained here. Similar changes in fish behaviour after closure have been reported elsewhere (Jupiter et al., 2012; Januchowski-Hartley et al., 2014) . For instance, Jupiter et al. (2012) observed that the main observed impact of the closure was the decline of large-bodied species. This has reflected in differences in community composition as well as the prevalence of small herbivores species, as a consequence of a decline in territorial aggression from the removal of large species (Jupiter et al., 2012) . Also they suggested that the substantial benefits to fisheries from closures, when occurred, can be removed in a very short time period through focused fishing efforts. Similarly, in the Gulf of Alicante, Samy-Kamal et al. (2014) have observed peaks in the fishing effort intensity in both August and October are mainly associated with the reopening of the fishery after the temporal closure.
In the short term, a closure may also involve losses, such as those derived from a reduction in sales or loss of markets (Lleonart and Franquesa, 1999) . Prices are a function of supply and demand, and are influenced by fish size, species, consumer preferences, fish quality and the catch quantity-demand function (McClanahan, 2010) . Prices of most target species decreased by the closure, which may be related to loss of market due to shortage in the supply after a month of closure. The economic effect of closure at the neighbour/open port was not so evident, except for the increase of A. antennatus price in Dénia during the closure in La Vila Joiosa. This is explained as closure might produce more demand on the market at Dénia where A. antennatus is the main target species.
According to the results obtained here, the closure has one apparent benefit, which is the overall reduction of fishing effort for that specified period. The seasonal closure reduces the fishing effort (fishing pressure) about 8.33% (one month per year) of the annual effort, which is the only apparent benefit. Despite this, choosing the suitable timing to schedule closure during the spawning season of the main target species is difficult; it would bring up some biological positive effects on some target species (e.g., Mullus spp. and M. merluccius). Notwithstanding, these increases in catches after the closure are so far to compensate the lost catches by stopping the activity for a whole month. In addition, closures more likely lead to unavoidable reduction in market prices of many target species. An effective management measure should be easily applied, as in the case of seasonal closure, and be able to ensure enough net contribution to the income of fishers. At the same time, an economically consistent closure should be applied without subsidies and be accepted by the fishing community; otherwise, it will convert into a structural compensation and will lose its economic sense (Lleonart and Franquesa, 1999) . Despite these reductions in prices, the wide acceptance of seasonal closure as a management measure by the fishing community is mainly because it is subsidized by the administration. An alternative management measure, based on effort reduction in input-controlled Western Mediterranean multi-specific fisheries, could target a day per week (other than weekend) when market prices of target species are lower (Guillen and Maynou, 2014; Samy-Kamal et al., 2015b) . This would result in the double annual amount of effort reduction, as well minimize the short-term negative economic effect of seasonal closure on market prices and therefore on fishers' income. Also, it is more acceptable by the fishing community to stop fishing for one day than a whole month, and can be easily applied without additional costs of subsidies.
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